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ABSTRACT 
 
Antioxidant, usually found in food has the ability to prevent the oxidative 
damage to body cell by trapping free radicals, a highly unstable molecule. In this 
research, the antioxidant activity of extract from three selected Malaysian herbs was 
investigated. The herbs were Euodia redlevi (Tenggek Burung), Cosmos caudatus 
(Ulam Raja) and Premma cordiflora (Bebuas). Besides, the Vitamin C content in the 
herbs was also determined. The herbs were collected from Tanjung Sedili (Kota Tinggi, 
Johor) and Kuantan (Pahang). The herbs were extracted using sonication extraction 
method at different interval of times (30, 60, 90 and 120 minutes) and at different 
concentrations of solvent (50%, 70% and 90% of ethanol). After the extraction, the 
extracts were analyzed for total phenolic content using Folin-Ciocalteu’s reagent and 
antioxidant activity using DPPH assay. The results show that the three herbs exhibited 
significant value of ascorbic acid content. The highest amount of ascorbic acid was 
obtained in Cosmos caudatus in 60 minutes of extraction using 70% of ethanol. As for 
Premma cordiflora and Euodia redlevi, the highest amount of ascorbic acid were 
obtained in 90 minutes of extraction using 90% of ethanol. The herbs extracts of the 
said parameters were analyzed again for their ascorbic acid or vitamin C content using 
High Performance Liquid Chromatography (HPLC). The results showed that Cosmos 
caudatus has the highest vitamin C content, followed by Premma cordiflora and finally 
Euodia redlevi. This research provides the information on the promising source of 
natural antioxidants in Malaysia. 
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ABSTRAK 
 
Bahan antioksida, biasanya ditemui dalam makanan mempunyai keupayaan 
untuk mencegah kerosakan oksidatif kepada sel-sel badan dengan memerangkap radikal 
bebas, molekul yang sangat tidak stabil. Dalam kajian ini, aktiviti antioksida bagi 
ekstrak tiga herba terpilih Malaysia telah dikaji iaitu herba Euodia redlevi (Tenggek 
Burung), Cosmos caudatus (Ulam Raja) dan Premma cordiflora (Bebuas). Selain itu, 
kandungan Vitamin C di dalam herba-herba ini juga telah dianalisis. Herba-herba ini 
diperolehi dari Tanjung Sedili (Kota Tinggi, Johor) dan Kuantan (Pahang). Herba-herba 
ini diekstrak menggunakan kaedah pengekstrakan gegaran ultrasonik pada selang masa 
yang berbeza (30, 60, 90 dan 120 minit); juga pada kepekatan pelarut untuk proses 
pengekstrakan yang berbeza (50%, 70% dan 90% etanol). Selepas proses 
pengekstrakan, ekstrak dianalisis untuk kandungan jumlah fenol menggunakan reagen 
Folin-Ciocalteu dan aktiviti antioksida dengan menggunakan ujian DPPH. Hasil kajian 
menunjukkan bahawa ketiga-tiga herba mengandungi asid askorbik. Jumlah tertinggi 
asid askorbik telah diperolehi dalam ekstrak Cosmos caudatus dalam 60 minit proses 
pengekstrakan menggunakan 70% etanol. Sementara itu, bagi Premma cordiflora dan 
Euodia redlevi, jumlah tertinggi asid askorbik telah diperolehi dalam 90 minit proses 
pengekstrakan menggunakan 90% etanol. Ekstrak herba menggunakan parameter yang 
telah menghasilkan kandungan tertinggi bagi askorbic asid atau vitamin C dianalisis 
semula bagi kandungan asid askorbik atau vitamin C menggunakan High Performance 
Liquid Chromatography (HPLC). Hasil kajian menunjukkan bahawa Cosmos caudatus 
mempunyai kandungan vitamin C yang tertinggi, diikuti oleh Premma cordiflora dan 
akhirnya Euodia redlevi. Kajian ini berjaya menyediakan maklumat baru mengenai 
sumber antioksida semulajadi di Malaysia. 
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CHAPTER 1 
 
 
INTRODUCTION 
 
 
1.1 Research Background 
 
Antioxidant is very important in human’s life. Scientific evidence suggests that 
antioxidants reduce the risk for chronic diseases including cancer and heart disease 
(Strand, 2002). The diseases are mainly cause by free radicals, a by-product from 
respiration and other metabolism activity that can cause oxidative damage to cell’s 
body. Free radicals may also come from smoking, pollutions, poisons and fried-foods. 
Other than that, components of antioxidant like Vitamin C and E are not only good for 
health but also been used in cosmetic industry for years. 
 
Herbs like Euodia redlevi (Tenggek Burung), Cosmos caudatus (Ulam Raja) and 
Premma cordiflora (Bebuas) have been used for traditional medical purposes and 
consumed by Malay people for many years. Euodia redievi has been used for years as 
therapy for hypertension and Premma cordiflora has been used traditionally as therapy 
for traditional massage and also been used to enhance the production of mother’s milk, 
especially among mothers who just deliver their baby. Cosmos caudatus is believed by 
Malay people traditionally as dietary supplement that can benefit their health (Rasdi et 
al., 2010). These herbs can be easily collected as they are abundantly available around 
the village and also around the rainforest areas. 
 
1.2 Problem Statement 
 
Free radicals, known as oxidative stress are organic molecules responsible for 
aging, tissue damage and also cause of almost all of chronic generative diseases (Strand, 
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2002). The examples of these diseases are cancer, heart problems kidney diseases and 
many others. These molecules are very unstable, therefore they look to bond with other 
molecules, destroying their vigor and perpetuating the detrimental process. 
Antioxidants, present in many foods, especially fresh food like vegetables and fruits, 
specifically in vitamins found in those particular vegetables or fruit like vitamin A, E 
and beta-carotene, are molecules that prevent free radicals from harming healthy tissue 
(Tsang, 2005).  
 
In this study, Euodia redlevi, Cosmos caudatus and Premma cordiflora were 
chosen because there are no scientific evidences on their actual potential in antioxidant 
activity. The herbs are normally used based on traditional beliefs. For example, Euodia 
redlevi is long use by the locals for its nutritional value that helps to treat hypertension, 
information or nutrition value that has never proven, not even until now. Premma 
cordiflora is a herb that has been used for such a long time by the locals as one of 
follow-up therapy for traditional massage and also to enhance the production of 
mother’s milk, especially among mothers who just deliver their baby. The effects may 
be associated with the antioxidant properties contained in these herbs. 
 
1.3 Research Objectives 
 
The objective of this research is to investigate the antioxidant activity of 
ethanolic extract of three selected Malaysian herbs which is Euodia redievi (Tenggek 
Burung), Cosmos caudatus (Ulam Raja) and Premma cordiflora (Bebuas) by using 
sonication extraction method with different time of extraction (30, 60, 90 and 120 
minutes) and ethanol with different concentration (50%, 70% and 90%) as the solvent of 
extraction. 
 
1.4 Research Scopes 
 
i. Identifying the phenolic content of ethanolic extract of Euodia redievi, 
Cosmos caudatus and Premma cordiflora by using different intervals of 
extracting time using sonication method of extraction and also different 
concentration of solvent for the extraction process. 
3 
 
ii. Identifying the antioxidant activity of ethanolic extract of Euodia redievi, 
Cosmos caudatus and Premma cordiflora by using different intervals of 
extracting time using sonication method of extraction and also different 
concentration of solvent for the extraction process. 
iii. Determining the composition of Vitamin C from the ethanolic extracts by 
using High Performance Liquid Chromatography (HPLC). 
 
1.5 Significance of Research 
 
The finding of this study will provide the promising sources of potential 
antioxidant in some Malaysian herbs for future studies and also, through this research, 
the new natural antioxidant therapy could be produced in promoting health and 
wellness. 
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CHAPTER 2 
 
 
LITERATURE REVIEW 
 
 
2.1 Introduction 
 
In this chapter, subjects that are vital to this research will be elaborated in detail 
based on numbers of references that are related and useful to this research. Subjects like 
types of the extraction process and the solvent used in this research, herbs used in this 
research which are Euodia redlevi (Tenggek Burung), Cosmos caudatus (Ulam Raja) 
and Premma cordiflora (Bebuas) will be elaborated in detail, covering aspects like the 
significance and reason behind the decision of choosing these herbs, the traditional 
usage and previous research regarding to these type of herbs (if any). The other things 
that are also being covered in this chapter are about antioxidant activity, phenolic 
content and the relationship between these two matters and also, vitamin C. 
 
2.2 Ethanolic Extract 
 
2.2.1 The Extraction Process 
 
By definition, extraction process is a separation process consisting in the 
separation of substance from a matrix. There are two general type of extraction, the first 
one is liquid-liquid extraction and the other one is solid-liquid extraction. Liquid-liquid 
extraction, also known as solvent extraction and partitioning is a method used to 
separate compounds based on their relative solubility in two different immiscible 
liquids. Examples of this type of solvent are water and organic solvents. Generally, it is 
an extraction of a substance from one liquid phase into another liquid phase. Liquid-
liquid extraction is a basic technique in chemical laboratories, where it is performed 
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using a separator funnel. Solvent extraction can also be referred as the separation of a 
substance from a mixture by preferentially dissolving that substance in a suitable 
solvent. In this case, a soluble compound is separated from an insoluble compound or a 
complex matrix. 
 
Solvent extraction can also be referred as the separation of a substance from a 
mixture by dissolving that substance in a suitable solvent. In this case, a soluble 
compound is separated from an insoluble compound or a complex matrix. Solvent 
extraction is used in many industrial fields such as nuclear and ore processing, the 
production of fine organic compounds like vitamins, the processing of perfumes, the 
production of vegetable oils and biodiesel, and many other industries involving 
chemical type production. 
 
 
 
Figure 2.1: Liquid-liquid Extraction (Sarawagi, 2007) 
 
In some special cases of liquid-liquid extraction, liquid-liquid extraction is also 
possible to be done in non-aqueous systems. For example, in a system consisting of a 
molten metal in contact with molten salt, metals can be extracted from one phase to the 
other. This situation is much related to a mercury electrode where a metal can be 
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reduced, the metal will often then dissolve in the mercury to form an amalgam that 
modifies its electrochemistry of the metal greatly. For example, it is possible for sodium 
cations to be reduced at a mercury cathode to form sodium amalgam, while at an inert 
electrode (such as platinum) the sodium cations are not reduced. Instead, water is 
reduced to hydrogen. A detergent or fine solid can be used to stabilize an emulsion, or 
third phase (Sarawagi, 2007). 
 
The other type of extraction is solid-liquid extraction. Basically, solid-liquid 
extraction allows soluble components to be removed from solids using a solvent. 
Applications of this unit operation include obtaining oil from oil seeds or leaching of 
metal salts from ores. Basically, an easy example of solid-liquid extraction is an 
everyday example coffee preparation. Coffee preparation involves water as solvent and 
the water (solvent) is used to ‘transfer’ the coffee flavours (transition component), 
nutritional value and also colour and texture from the coffee powder (extraction 
material, consisting of solid carrier phase and transition component) to the solvent, in 
this case, water. Ideally, this results in drinkable coffee (solvent with dissolved 
flavours), with the completely depleted coffee grounds (solid carrier phase) remaining 
in the coffee filter. In reality, the solid carrier phase will still contain some transition 
component after completion of the extraction. In addition, some of the solvent will still 
be adsorptive bonded to the solid carrier phase. 
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Figure 2.2: Solid-liquid Extraction (Sarawagi, 2007) 
 
To achieve the fastest and most complete solid extraction possible, the solvent 
must be provided with large exchange surfaces and short diffusion paths. This can be 
done by pulverizing the solid to be extracted. However, an excessively small grain size 
can cause agglutination and make it more difficult for the solvent to permeate. In the 
simplest form of this unit operation, the extraction material and the solvent are mixed 
well. The solvent and the dissolved transition component are then removed and 
regenerated. The extraction material can also take the form of a fixed bed with the 
solvent flowing through it. In a further form of the application, the extraction material is 
led through the solvent. The solvent is normally regenerated using 
evaporation/distillation. The solvent is evaporated and a concentrated extract solution is 
left behind as the product. The solvent is condensed and can then be reused. 
 
Aside from the two general type of extraction, both of it can done using numbers 
of possible method of extraction. There are many type of extraction method such as 
supercritical carbon dioxide extraction, ultrasonic extraction, heat reflux extraction or 
microwave-assisted extraction (Pan et al., 2003). 
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The usual, most common method of extraction procedures for the isolation of 
organic compounds of medicinal plants are maceration, percolation, and Soxhlet 
extraction (Barboza et al., 1992). These techniques usually require long extraction 
times, providing low efficiencies and consume a lot of energy. Moreover, many natural 
products are thermally unstable and may degrade during conventional processes where 
the matrix is kept in a boiling solvent, such as Soxhlet extraction. Many reports on the 
beneficial effects of medicinal plants ultrasound extractions have been published, and 
the main reported improvements have been found to be enhanced efficiency and 
shortening of extraction time with ultrasound extraction (Schinor et al., 2004).  
 
By ultrasound vibration, the effects of the collapse of cavitations bubbles 
produced by ultrasound on the cell walls of plants can best be described as follows; 
First, numbers of plant cells have its own glands filled with essential oil and one 
characteristic of external glands that makes their skin is very thin and can be easily 
destroyed by ultrasonic vibration, the vibration thus facilitate the release of essential oil 
contents into the extraction solvent (Huie, 2002). On the other hand, ultrasound 
vibration or sonication can also facilitate the swelling of plant materials which may 
cause the enlargement of the pores of the cell wall, wider than its original size, thus 
helping the extraction process by easing the release of essential oil containing target 
compound into the extraction solvent. Better swelling will improve the rate of mass 
transfer and occasionally, break the cell walls, thus resulting in increased extraction 
efficiency and/or reduced extraction time. Other advantages of this technique are its 
high reproducibility, the possibility of using a wide range of sample sizes and the low 
cost of the whole process (Luque-Garciaa et al., 2004). 
 
The optimization of ultrasound vibration or sonication operational parameters 
such as solvent polarity, sample particle size, and others according to a specific plant 
matrix like leaves, flowers, stems and roots is also the main importance in order to 
achieve high extraction efficiency (Toma et al., 2001). 
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2.2.2 Ethanol as Solvent for the Extraction Process 
 
As for the properties first, ethanol (also known as ethyl alcohol or grain alcohol) 
is a clear, colorless liquid with a characteristic, agreeable odor. In dilute aqueous 
solution, ethanol has a somewhat sweet flavor, but in more concentrated solutions it has 
a burning taste. Ethanol, CH3CH2OH, is an alcohol, a group of chemical compounds 
whose molecules contain a hydroxyl group, –OH, bonded to a carbon atom. The word 
alcohol derives from Arabic ‘al-kuhul’, which denotes a fine powder of antimony used 
as an eye makeup. Alcohol originally referred to any fine powder, but late alchemists in 
medieval times later applied the term to the refined products of distillation, and this led 
to the current usage as a beverages and many other usage. The physical properties of 
ethanol is it melts at –114.1°C, boils at 78.5°C, and has a density of 0.789 g/mL at 
20°C. Its low freezing point has made it useful as the fluid in thermometers for 
temperatures below –40°C, the freezing point of mercury, and for other low-temperature 
purposes, such as for antifreeze in automobile radiators. 
 
Ethanol also has been long known as its function as one of the best extraction 
solvent since it has bi-polar properties in nature. This property has made ethanol being 
proved to be the best solvent for herbs extraction (Kumar et al., 2008). 
 
2.3 The Herbs 
 
Within the past decades, researchers around the globe have started to identify the 
potential value of fruits and vegetables beyond their well-known contribution in helping 
people preventing themselves from vitamin deficiencies. A significant number of 
phytochemicals have also been found in fruits, vegetables and other plant food-sources, 
which is linked to the reduction of risk of disease. As an example, the anti cancer 
potential obtained from fruits and vegetables have highly been promoted recently, but 
fruits and vegetables are not only able to decrease the chances of developing cancer, 
they also able to decrease the risk of developing coronary heart disease and strokes. 
Other than that, compounds obtained from fruits and vegetables have also an anti-aging 
compounds. 
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Malaysia, a well known highly diverse tropical country is among the world’s top 
twelve hotspots in the field of biodiversity. Malaysia, located within the equator 
intersection is richly endowed with a profusion of diverse Flora which potentially may 
have immense benefits to people from generations to other generations. Recent 
scientifically accepted ethno-botanical studies suggest that at least 20% of the estimated 
12,000 higher plant species in Malaysia may possess either medicinal or therapeutic 
properties. With Malaysia’s richly abundant natural tropical rainforest, the opportunity 
exists to identify, catalogue and study the vast number of indigenous flora at our own 
country and hence uncovering their hidden secrets and true potential which can 
contribute not only to the people of Malaysia, but also people around the globe and 
ultimately, benefiting our country in term of economy. The screening, analysis and 
processing of native Flora has already been successfully carried out on Eurycoma 
Lingifolia (Tongkat Ali), Orthosiphon Staminues (Misai Kucing) and Labisia Pumila 
(Kacip Fatimah), just to name a few. Because of this, three herbs have been selected to 
be analyze in this research. The herbs are; Euodia redlevi (Tenggek Burung), Premma 
cordiflora (Bebuas) and Cosmos caudatus (Ulam Raja). 
 
Euodia redlevi (Tenggek Burung), Premma cordiflora (Bebuas) and Cosmos 
caudatus (Ulam Raja) has been used widely among Malay people not only as food but 
also for traditional medical purposes. For example, Euodia redlevi (Tenggek Burung) 
has been used for years as therapy for hypertension. Other than that, Premma cordiflora 
(Bebuas) has been used traditionally as one of follow-up therapy for traditional massage 
and also been used to enhance the production of mother’s milk, especially among 
mothers who just deliver their baby. Finally, Cosmos caudatus (Ulam Raja) has been 
used traditionally as additional food that can remove toxic in blood stream. Among all 
of these three selected herbs, only Cosmos caudatus (Ulam Raja) has been prove 
scientifically to contain some amount of antioxidant (Shui et al., 2005) but in this 
research, different method of extraction may enhance the obtaining value of antioxidant 
from the very same herbs. 
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2.3.1 Euodia redlevi 
 
Tenggek Burung, or its scientific name, Euodia redlevi has been long used by 
the Malay natives in Malaysia as a daily consumed food aside from its traditional 
medical potential in healing the wound caused by delivery for a new mother and also 
improve the mother’s womb condition which the natives also believed. Unfortunately, 
this potential has never before being prove scientifically. That is why in this research, 
this herb is chosen to be analysis so that after this there will be at least a reference for 
future and deeper analysis toward this herb. 
 
This herb has been collected for extraction and other analysis process from a 
countryside area, specifically at Kampung Teluk Jeri Luar, Tanjung Sedili, Kota Tinggi, 
Johor where this kind of herbs can be easily obtained since it is abundant here. 
 
2.3.2 Cosmos caudatus 
 
Ulam Raja, or its scientific name, Cosmos caudatus, has been used traditionally 
as additional food by the natives around Malaysia especially among Malay people. It is 
believed among the natives that it has the ability to remove harmful impurities in blood 
stream. Among all of these three selected herbs, only this herb has been prove 
scientifically to contain some amount of antioxidant (Shui et al., 2005) but in this 
research, different method of extraction may enhance the obtaining value of antioxidant 
from the very same herbs. 
 
Unlike the other two herbs chosen to be analyzed in this research, Cosmos 
caudatus has been scientifically prove to contain a significance amount of antioxidant. 
The reason behind the decision to include this herb in this research is because it can 
provide a guide to the extraction process and also analysis process of the other two 
herbs. Aside from that, with most research used the traditional extraction method using 
Soxhlet extraction method, in this research a bit different extraction method is 
approached which is ultrasonic extraction. 
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2.3.3 Premma cordiflora 
 
Much like the first herb, Euodia redlevi (Tenggek Burung), Premma cordiflora 
(Bebuas) has been collected at the same place where Euodia redlevi (Tenggek Burung) 
is obtained (at Kampung Teluk Jeri Luar, Tanjung Sedili, Kota Tinggi, Johor). The 
reason behind the decision of choosing this herb for further analysis is because it has 
lack scientific prove to its actual potential. 
 
This type of herb is also being used as native Malay people as a daily consumed 
food. It is also being used traditionally for medical purposes. For example, it has been 
used for generations among Malay people as an additive to a traditional oil massage and 
also being traditionally extract by boiling it into a jar of water to produce a dark green 
type of drink to helps the new mother enhance their milk productivity. Unfortunately, 
much like Tenggek Burung or Euodia redlevi, the scientific proves toward its medical 
potential is very hard to find or can be assumed as not even scientifically prove yet. 
That is why; the research using this type of herb will add more useful information for 
future analysis or even can be use as a source of production of antioxidant treatment 
product like collagen in the future. Table 2.1 summarizes on the traditional use and 
scientific proofs of selected herbs: 
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Table 2.1: Summary of traditional usage, scientific proves and its reference of all three 
herbs (Euodia redlevi, Premma cordiflora and Cosmos caudatus) 
 
Herbs  Traditional usage / 
medical purposes 
Scientific prove / 
biological activity 
References 
Euodia redlevi 
(Tenggek Burung) 
Therapy for 
hypertension/high 
blood pressure 
Nil  Nil  
Premma cordiflora 
(Bebuas) 
An additional 
ingredients to 
massage oil for 
traditional massage 
among the new-
delivered mother 
and also being 
extract traditionally 
using boil water to 
be drink by the new 
mother to enhance 
their milk 
production 
Nil  Nil  
Cosmos caudatus 
(Ulam Raja) 
Has the ability to 
remove impurities 
(harmful impurities) 
in the blood stream 
Contains significant 
amount of 
antioxidant 
Shui et al., 2005 
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2.4 Phenolic Compounds 
 
It has been known for such a long time that phenolic compounds are effective 
antioxidants and because of this, phenolic compounds have been used for decades as 
industrial antioxidants. Chemically, phenol comprises a benzene ring and an alcoholic 
hydroxyl group. Phenolic compound was originally called carbolic acid. Phenolic 
compound has never been used before until in 1865, Joseph Lister used it as an 
antiseptic in 1865. Although phenol is an alcohol, it does not behave like typical 
alcohols like ethanol and because of this, phenol has been categorized in its own family. 
 
In contrast with typical alcohols, phenols are more acidic with the pKa value of 
9.95. The phenolic compounds are able to eliminate free radicals because of two factors. 
The first one is the compound’s acidity (which make them able to donate protons) and 
the second one is its delocalized π-electrons (which make them able to transfer electrons 
while remaining relatively stable) characteristic of benzene rings. The electron 
delocalization process and ease of ionization are probably responsible for their bright 
colours. 
 
In general, all plants produce diversity of secondary metabolites. One of the 
most important groups of these metabolites is phenolic compounds. Phenolic 
compounds are characterized by having at least one aromatic ring (C6) bearing one or 
more hydroxyl groups. Basically, the phenolic compounds are synthesized from 
cinnamic acid (a kind of organic acid), which is formed from phenylalanine by the 
action of L-phenyloalanine ammonia-lyase PAL (EC 4.3.1.5), which is the branch point 
enzyme between primary (shikimate pathway) and secondary (phenylopropanoid) 
metabolism. The significance of this route reaction can be supported as in fact, in 
normal growth conditions, 20% of carbon is fixed by plants flows through this pathway 
(Diaz et al., 2001). 
 
